Objectives-Sepsis is characterized by systemic activation of inflammation and coagulation in response to infection. In sepsis, activated neutrophils extrude neutrophil extracellular traps composed of cell-free DNA (CFDNA) that not only trap pathogens but also provide a stimulus for clot formation. Although the effect of CFDNA on coagulation has been extensively studied, much less is known about the impact of CFDNA on fibrinolysis. To address this, we (1) investigated the relationship between CFDNA levels and fibrinolytic activity in sepsis and (2) determined the mechanisms by which CFDNA modulates fibrinolysis. Approach and Results-Plasma was collected from healthy and septic individuals, and CFDNA was quantified. Clot lysis assays were performed in plasma and purified systems, and lysis times were determined by monitoring absorbance. Clot morphology was assessed using scanning electron microscopy. Clots formed in plasma from septic patients containing >5 µg/mL CFDNA were dense in structure and resistant to fibrinolysis, a phenomenon overcome by deoxyribonuclease addition. These effects were recapitulated in control plasma supplemented with CFDNA. In a purified system, CFDNA delayed fibrinolysis but did not alter tissue-type plasminogen activator-induced plasmin generation. Using surface plasmon resonance, CFDNA bound plasmin with a K d value of 4.2±0.3 µmol/L, and increasing concentrations of CFDNA impaired plasmin-mediated degradation of fibrin clots via the formation of a nonproductive ternary complex between plasmin, CFDNA, and fibrin. Conclusions-Our studies suggest that the increased levels of CFDNA in sepsis impair fibrinolysis by inhibiting plasmin-mediated fibrin degradation, thereby identifying CFDNA as a potential therapeutic target for sepsis treatment. The online-only Data Supplement is available with this article at http://atvb.ahajournals.org/lookup/suppl/
S epsis is initiated by the release of microorganisms and microbial toxins into the circulation, although infection itself is rarely the cause of death in these patients. [1] [2] [3] Rather, mortality in septic patients is attributed to irreversible organ failure from prolonged, uncontrolled activation of inflammatory and coagulation pathways within the microcirculation. Despite many recent advances in management and treatment, sepsis remains the leading cause of morbidity and mortality in noncoronary intensive care units in North America. [4] [5] [6] [7] Severe sepsis, defined as sepsis associated with at least 1 dysfunctional organ, affects ≈750 000 individuals in the United States annually. 5, 8, 9 Sepsis-induced mortality remains high, ranging from 18% to 30%, and is further increased if disseminated intravascular coagulation occurs. 5, 8, 10, 11 Clinical management of patients with sepsis is challenging and largely limited to supportive therapies, which is in part related to a limited understanding of the underlying pathophysiology. 12, 13 Recently, cell-free DNA (CFDNA) has emerged as an important link between innate immunity, coagulation, and inflammation. [14] [15] [16] Furthermore, we have previously demonstrated that the plasma levels of CFDNA have high discriminative power to predict intensive care unit mortality in patients with severe sepsis. 7 Patients with higher plasma concentrations of CFDNA are more likely to face severe complications, such as organ dysfunction/failure, and death. This evidence suggests that CFDNA may not simply be an innocuous biomarker of disease severity but may itself exert pathological effects in sepsis.
CFDNA is released through various cellular processes, including apoptosis, necrosis, or by neutrophils, as a component of neutrophil extracellular traps (NETs). 6, [17] [18] [19] [20] [21] NETs are composed of extracellular DNA, histones, and neutrophil granular proteins. CFDNA, either in the presence or absence of histones, has been shown to modulate several procoagulant pathways. CFDNA circulates at low levels in health individuals (0.02-1.7 µg/mL), 7, 22, 23 but elevated circulating CFDNA levels (0.1-5 µg/mL) 7, 24, 25 have been detected in a variety of disease states, including sepsis. Elevated levels of CFDNA in septic patients increase thrombin generation by activating the intrinsic pathway of blood coagulation, 26 whereas DNA-histone complexes trigger platelet activation and aggregation by signaling through toll-like receptor-2 and toll-like receptor-4. [26] [27] [28] In addition, recent evidence suggests that fibrin, along with von Willebrand factor and chromatin, form a colocalized network within the thrombus that provides a scaffold for localized coagulation activation coupled with platelet and red blood cell adhesion, thereby promoting thrombus formation. 16, 20, 29 Although the contributions of CFDNA to coagulation activation and thrombus formation have been well characterized, studies on the influence of CFDNA on the fibrinolytic system are limited. NETs have previously been shown to intercalate with fibrin to form a structural network that is resistant to lysis by tissue-type plasminogen activator (tPA) or degradation by DNase. 20 Conversely, CFDNA has been shown to facilitate the recruitment of profibrinolytic enzymes, such as tPA, urokinase plasminogen activator, plasminogen, and plasmin, and their endogenous inhibitors, plasminogen activator inhibitor-1 (PAI-1) and α2-antiplasmin. 30 Thus, although CFDNA may augment fibrinolytic activity by enhancing fibrin-independent plasminogen activation, it may also suppress fibrinolysis by increasing the susceptibility of fibrinolytic enzymes to inhibition. 30 The levels of CFDNA are elevated in patients with severe sepsis. Consequently, samples from septic patients provide an opportunity to examine the influence of CFDNA on fibrinolysis in the plasma milieu. Therefore, in this study, we (1) measured fibrinolysis in plasma samples from septic patients and examined the influence of endogenous CFDNA on this process, (2) investigated the impact of CFDNA on the structure of plasma clots, and (3) defined the mechanisms by which CFDNA modulates fibrinolytic activity.
Materials and Methods
The Study Design and Experimental Methods are described in detail in the online-only Data Supplement.
Results

Elevated Levels of Endogenous CFDNA Impairs Fibrinolysis in Septic Patient Plasma
To study the effects of elevated endogenous CFDNA levels on fibrinolysis, plasma samples from 60 patients with severe sepsis and 10 healthy donors were examined. The baseline (day 1) characteristics of the 60 severe sepsis patients are shown in Table 1 . CFDNA was quantified, and based on levels, plasma samples were arbitrarily categorized into low (0-4.9 µg/mL), intermediate (5-9.9 µg/mL), and high (>10 µg/mL) CFDNA subgroups. Plasma samples were supplemented with 1 nmol/L tPA, and clotting was initiated by addition of CaCl 2 . Clots formed in plasma samples from healthy controls (n=10) and patients with low levels of endogenous CFDNA (n=20) underwent complete lysis. In contrast, of the clots formed in plasma samples containing intermediate or high levels of CFDNA, only 35% and 10%, respectively, underwent complete lysis during the 5-hour period of observation ( Figure 1A ). The delay in clot lysis correlated with decreased plasma levels of d-dimer, consistent with reduced fibrin degradation ( Table 2 ). No significant differences were observed between other potential mediators of fibrinolysis, including thrombin activatable fibrinolysis inhibitor or α2-antiplasmin (Table 2) .
To determine the contribution of CFDNA to the reduced fibrinolysis, plasma samples were preincubated with 20 µg/mL DNase I. RNase and the PAI-1 inhibitory antibody MA-55F (which was first confirmed to be effective in inhibiting PAI-1 activity in a plasma environment; data not shown) were used as controls. Neither preincubation with RNase nor MA-55F affected clot lysis. In contrast, pretreatment with DNase partially restored fibrinolytic activity in samples containing intermediate and high levels of CFDNA ( Figure 1A ). In the absence of tPA, DNase alone exerted no fibrinolytic activity (data not shown). Collectively, these results suggest that the presence of elevated levels of CFDNA in septic patient plasmas impairs fibrinolytic activity.
Evidence of Altered Structure of Clots Formed in Plasmas From Septic Patients With Elevated Levels of CFDNA
Turbidity, as determined by spectrophometric absorbance, is indicative of fibrin clot structure: thick fibers and dense clot morphology results in an increase in final turbidity. 31 Although maximum absorbance values in samples with low levels of CFDNA were similar to those in control samples, maximum absorbance values were 3-fold and 2-fold higher in samples with intermediate or high CFDNA levels, respectively (P<0.001 and P=0.004; Figure 1B ). Addition of DNase but not RNase or MA-55F reduced the peak turbidity of the plasmas containing intermediate or high CFDNA levels ( Figure  1B ). This suggests that the presence of elevated CFDNA levels correspond with altered clot structure composed of thicker fibers in a densely packed fibrin network. To investigate the effect of CFDNA on clot morphology, we used scanning electron microscopy to compare the clot structure of clots formed in plasma from septic patients with those generated in control plasma. Whereas clots formed in control plasmas were loosely packed and composed of thin fibrin fibers ( Figure 1C ; Table 3 ), those formed in plasma from septic patients were more tightly packed and composed of thicker individual fibrin fibers ( Figure 1D and 1E; Table 3 ). Interestingly, clots formed in plasmas containing the highest levels of CFDNA appeared to be less dense, although the individual fibers remained thicker ( Figure 1F ; Table 3 ).
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To identify potential factors that modulate clot formation or fibrinolytic activity, we measured the levels of fibrinogen and PAI-1. Although the levels of fibrinogen were similar in plasma from septic patients and controls, the levels of PAI-1 were increased in plasma from septic patients containing low or intermediate amounts of CFDNA and markedly elevated in samples with high levels of CFDNA ( Table 2 ).
Addition of CFDNA to Normal Plasma Delays Fibrinolysis
To determine the effects of DNA on clot turbidity and lysis, we performed clot lysis assays on control plasma (pooled from 10 healthy volunteers) supplemented with increasing concentrations of exogenous genomic DNA (isolated from buffy coats of healthy volunteers). Addition of 30 or 40 µg/mL CFDNA to control plasma increased maximum absorbance by ≈2-fold (P=0.017 and P=0.007, respectively; Figure 2A ), consistent with formation of thicker fibers and produced a 5-fold prolongation of the clot lysis time (P<0.001; Figure 2B ). These results are in agreement with our scanning electron microscopy data, demonstrating that the presence of DNA increases Figure 1 . Cell-free DNA (CFDNA) in septic plasmas impairs fibrinolysis and modulates clot structure. Plasmas from patients with severe sepsis were classified as having low (0-4.9 µg/mL), intermediate (5-9.9 µg/mL), or high (10 µg/mL or above) concentrations of CFDNA. Where indicated, plasmas were treated with 20 µg/mL of DNase or RNase for 4 h, or 20 nmol/L MA-55F4C12 (PAI-1 inhibitory antibody) for 1 h at room temperature. Clotting was initiated by the addition of 15 mmol/L CaCl 2 supplemented with 1 nmol/L of tissue-type plasminogen activator (tPA), and clot formation and clot lysis were observed for ≤5 h. Clot lysis times were assessed by observing turbidity at A 450 . Lysis time was taken as the time required for absorbance to reach the midpoint between clot formation and clot lysis (A). Changes in clot structure in septic patient plasmas as indicated by plasma turbidity were also quantified (B). Changes in clot structure were confirmed by scanning electron microscopy in control plasma (C) and in septic patient plasmas containing low (D), intermediate (E), and high (F) levels of CFDNA. clot turbidity. With CFDNA addition, clot structure transitioned from a loose collection of fibrin fibers to a densely packed clot structure ( Figure 2C-2F ). These results suggest that DNA is responsible for the changes in clot structure and lysis observed in plasma from septic plasmas. We next sought to investigate the effects of DNA size on fibrinolysis. CFDNA fragments of varying sizes were generated by sonication. The size of CFDNA is known to be dependent on the cellular process by which it was liberated; apoptotic cells release a ladder patter of DNA at ≈150-bp interval, 32 whereas necrotic and NETting neutrophils release high molecular weight fragments >10 000 bp. 33, 34 Whereas CFDNA fragments composed of 300, 1500, or 10 000 bp significantly increased maximum absorbance and prolonged clot lysis times, CFDNA fragments of 150 bp did not (Figure 2A and 2B). This suggests that only DNA fragments >150 bp impair clot lysis.
CFDNA Alters Clot Structure by Modulating Thrombin Generation
Thrombin concentrations are known to affect fibrin assembly and clot morphology. 35 High concentrations of thrombin promote the formation of fibrin clots consisting of thin, densely packed fibrin strands. Previously, we demonstrated that the elevated levels of CFDNA in plasma from septic patients promoted thrombin generation. 26 To determine the contribution of DNA-dependent thrombin generation to the observed changes in fibrinolytic activity and clot morphology, thrombin and tPA were added to control plasma samples and samples from septic patients, and maximum absorbance values and lysis times were measured. The addition of exogenous thrombin normalized the differences in maximum absorbance values observed between subgroups ( Figure 3A ), but clot lysis remained incomplete in samples with intermediate and high levels of CFDNA ( Figure 3B) . These results were confirmed by clot lysis assays in plasmas, where coagulation was triggered by the addition of batroxobin, a thrombin-like snake venom that only releases FPA (fibrinopeptide A; data not shown). This evidence suggests that promotion of thrombin generation may contribute to the more tightly packed clot morphology, but thrombin levels alone do not seem to be the sole determinant of the impaired fibrinolysis.
CFDNA Delays Plasmin-Mediated Lysis of Fibrin Clots
To delineate the mechanism by which elevated concentrations of CFDNA impair fibrinolytic activity, studies were performed Results reflect the mean±SE of at least 3 independent determinations. *P<0.05 compared with healthy control plasma. Figure 4A ). Despite this delay, however, CFDNA seemed to have no impact on tPA-mediated conversion of plasminogen to plasmin ( Figure 4B ). To explore the possibility that CFDNA impairs the catalytic activity of plasmin directly, experiments were repeated using 1 nmol/L plasmin or trypsin in place of tPA/plasminogen. Whereas CFDNA had no effect on lysis times with trypsin (data not shown) at concentrations of 20 µg/mL, CFDNA prolonged plasmin-mediated lysis times by 1.7-fold (P<0.001; Figure 4C ). To confirm that CFDNA impaired clot degradation by plasmin, clots were incubated with plasmin in the absence or presence of 40 µg/mL CFDNA, and at intervals, reactions were stopped and clots were solubilized by the addition of acetic acid and subjected to SDS-PAGE analysis ( Figure 4D ). Compared with plasmin-mediated fibrin lysis in the absence of CFDNA, the addition of CFDNA reduced fibrin α-chain degradation ≈3-fold after 60 minutes of lysis, as determined by densitometry (P<0.001). Together, this evidence suggests that CFDNA does not affect the ability of tPA to generate plasmin, but rather inhibits fibrinolytic activity by attenuating plasmin activity.
Interaction of DNA With Fibrinogen, Fibrin, Plasminogen, and Plasmin
Surface plasmon resonance was used to quantify the interaction of DNA with fibrinogen ( Figure 5A ) and fibrin ( Figure  5B ). As shown in the sensorgrams, genomic DNA exhibits rapid association and slow dissociation with both fibrinogen and fibrin. Kinetic analysis of the on-and off-rates demonstrates that genomic CFDNA binds fibrinogen and fibrin with similar affinities (K d values of 3.2±0.2 and 2.1±0.2 nmol/L, respectively). In contrast, binding of smaller CFNDA fragments (≈150 bp in size) to fibrinogen was undetectable (data not shown).
To investigate whether genomic CFDNA is able to compete with fibrinogen/fibrin for plasmin binding, the interaction of Glu-plasminogen or plasmin with immobilized biotinylated-DNA was investigated using surface plasmon resonance. Kinetic analyses of the sensorgrams show that Glu-plasminogen binds DNA with a K d value of 4.2±0.3 µmol/L ( Figure 5C ), whereas plasmin binds DNA with a K d value of 3.5±0.3 µmol/L ( Figure  5D ). Therefore, DNA binds fibrin(ogen) and plasmin(ogen) and may interfere with plasmin-mediated degradation of fibrin clots.
CFDNA Inhibits Fibrinolysis via the Formation of DNA/Plasmin/Fibrin Ternary Complex
Although DNA binds both fibrin and plasmin, it was unclear whether CFDNA impairs plasmin-mediated fibrinolysis by competing with plasmin for fibrin binding or whether DNA is able to bind both simultaneously. To examine these possibilities, we performed a fluorometric microplate assay to quantify plasmin binding to clots formed in the presence or absence of CFDNA.
The addition of ≈10 kbp CFDNA fragments to fibrin clots resulted in an increase in f-PPACK-plasmin binding, as indicated by a decrease in fluorescent intensity of the supernatant ( Figure 6 ). Subsequent increases in DNA concentration did not have any additional effect on fluorescent intensity. However, in the presence of DNA fragments of ≈150 bp in size, there was little effect on plasmin binding. Collectively, these data suggest that larger CFDNA fragments are able to bind both plasmin and fibrin simultaneously, thereby forming a ternary complex that hinders the enzymatic activity of plasmin.
Discussion
The levels of CFDNA have been reported to be increased in various coagulopathy-associated disease states, including trauma, 36 cancer, 5,37 stroke, 1,5 and sepsis. [4] [5] [6] [7] 11 Of particular interest is the ability of CFDNA to potentiate disease pathology through activation of coagulation via the contact pathway. In a previous study, we demonstrated that increased concentrations of endogenous CFDNA correlated with increased endogenous thrombin potential in plasmas obtained from patients with severe sepsis. Yet, in addition to coagulation activation and the downregulation of endogenous anticoagulant pathways, impairment of the fibrinolytic system plays a central role in the pathogenesis of microvascular thrombosis and organ dysfunction in sepsis. 8, 9, 12, 13 To date, the mechanisms that modulate fibrinolysis in sepsis remain incompletely understood.
This study has revealed 3 major findings. First, we demonstrated that elevations in endogenous CFDNA levels in the plasma of patients with severe sepsis correlate with the production of clots that are resistant to lysis. Only when plasma from septic patients was treated with DNase was fibrinolytic activity restored, thus highlighting the involvement of CFDNA in fibrinolysis. Second, we showed that increased CFDNA concentrations in plasma result in altered clot morphology and that this effect is likely because of potentiation of thrombin generation by CFDNA. Finally, we demonstrated that CFDNA is able to bind both fibrin and plasmin to form a nonproductive ternary complex that results in delayed clot lysis in both plasma and purified systems.
Impaired fibrinolysis in sepsis is well documented and has previously been attributed to the increased levels of PAI-1 because of its release from vascular endothelial cells. 8, 10, [14] [15] [16] Elevations in PAI-1 levels have been shown to correlate with disease severity and poor outcome in patients with sepsis. [38] [39] [40] Previous studies in which lipopolysaccharide was administered to human 41, 42 or nonhuman 43 primates demonstrated that endotoxemia produces a temporary increase in tPA activity, and activation of fibrinolysis that is followed by a robust increase in PAI-1 levels that results in an antifibrinolytic state. Interestingly, activation of plasminogen by tPA and subsequent fibrinolytic activity in sepsis patients has been shown to remain ongoing despite increases in PAI-1 as determined by plasma levels of plasmin-α 2 -antiplasmin complexes and d-dimer. 39, 44, 45 Thus, although the inhibitory effects of PAI-1 may contribute to impaired fibrinolysis in sepsis, there are likely other critical antifibrinolytic mechanisms involved. In this study, although the levels of PAI-1 were determined to be elevated in septic plasmas, inhibition of PAI-1 activity alone was not sufficient to restore fibrinolysis. This evidence suggests that CFDNA and PAI-1 may both contribute to the suppression of fibrinolytic activity observed in septic patients. In addition to a delay in clot lysis, we also observed significant alterations in clot structure when CFDNA levels were elevated. There are many factors that contribute to modified clot structure, including pH, ionic strength, 46 and concentrations of calcium, 47 fibrinogen, 48 or dextran. 49 One of the most important physiological regulators of clot structure is the concentration of thrombin at the time of clot formation. 35 Subnanomolar concentrations of thrombin are capable of cleaving fibrinopeptides and catalyzing fibrin polymerization. Low thrombin concentrations produce clots that are composed of loosely packed fibrin fibers, whereas high concentrations of thrombin produce tightly packed fibrin clots that are more resistant to lysis. 35 In our studies, increased CFDNA in plasmas from septic patients correlated with denser fibrin networks. We were able to normalize clot structure by supplementing the plasmas with exogenous thrombin, but this had no effect on clot lysis. Therefore, although CFDNA seems to modulate clot structure by enhancing thrombin generation, changes in clot morphology do not seem to contribute to fibrinolytic resistance.
Recent work by Varju et al 50 reported on the effect of histones on clot structure. The addition of at least 250 µg/mL of histone protein to a forming clot resulted in more opaque clots that correlated with thicker fibrin fibers. Histones are often released into the circulation along with CFDNA, particularly during NETosis. 51 We previously quantified the levels Figure 5 . Binding of fibrinogen (Fg), fibrin (Fn), plasminogen, and plasmin to DNA as determined by surface plasmon resonance. A, Fibrinogen was covalently linked to carboxyl groups on a CM4 sensor chip. An unmodified carboxymethyl dextran-containing cell served as the reference control. Genomic cell-free DNA (CFDNA) was injected into the flow cells for 400 s to assess binding, followed by buffer injection to assess dissociation. B, Biotinylated Fg was subsequently converted to Fn after multiple injections of 500 nmol/L thrombin. Genomic CFDNA was injected to assess binding to Fn. C, Biotinylated DNA was adsorbed on flow cells containing streptavidin, and 0 to 16 µmol/L of Glu-plasminogen was passed through the flow cells to assess binding. After regeneration, injections were repeated using 0 to 16 µmol/L of Pn (D). Data represent the mean±SD of 3 determinations. of circulating DNA-histone complexes in our septic patient plasmas; although the levels were higher than those in healthy controls, they did not exceed 10 µg/mL. 26 Therefore, the low levels of histones in our septic patient plasma samples are unlikely to directly influence clot morphology.
Previous studies suggested that DNA may potentiate plasminogen activation by tPA and urokinase plasminogen activator via a template mechanism that is dependent on ionic strength. 30 As a result, it was suggested that DNA may compete with fibrin for binding plasminogen and tPA to ultimately promote fibrinolysis. The results from our present study support the findings that DNA is able to bind both plasminogen and plasmin with physiologically relevant affinities; however, the cumulative effect of this interaction in plasma correlates with a decrease in clot dissolution. Similarly, Varju et al 50 recently demonstrated that DNA has a modest effect on tPA-mediated activation of plasminogen, despite a concurrent impairment in fibrinolytic activity. Our studies demonstrate that only large CFDNA fragments are able to bind plasmin and fibrin simultaneously, inhibiting clot lysis through the formation of a nonproductive ternary complex. This observation is supported by recent work by Longstaff et al, 52 who showed that the addition of exogenous DNA extended lysis times in a purified system. The authors concluded that DNA serves to bind large fibrin degradation products and stabilizes the dismantling clot, ultimately prolonging fibrinolysis. Here, we demonstrated that CFDNA binds with high affinity to fibrinogen and fibrin. Therefore, it is likely that larger CFDNA molecules are able to associate with a forming clot and confer additional stability. However, as suggested by visualization of fibrin degradation products in our system (Figure 4) , the presence of CFDNA does not simply serve as an adhesive molecule for fibrin degradation products, but rather prevents fibrin from being degraded by plasmin. Thus, the ability of CFDNA to impair plasmin-mediated clot lysis coupled with its potential to stabilize the degrading fibrin scaffold may work in concert to delay fibrinolysis.
Particular emphasis has been placed on the harmful effects of elevated levels of CFDNA in various disease states. 20, [53] [54] [55] Yet, it is important to consider that coagulation activation and subsequent deposition of fibrin at sites of infection represent a critical mechanism of host defense against invading pathogens. 56, 57 In fact, several species of bacterial pathogens have evolved ways to circumvent entrapment by exploiting host plasmin-mediated proteolysis to facilitate their own dissemination. For example, Yersinia pestis directly activates plasminogen via its surface Pla protease, 58 whereas several other species of bacteria potentiate plasmin-mediated fibrinolysis by recruiting plasminogen to their surface, where it is subsequently activated by host tPA. 57 Similarly, the release of CFDNA in the form of NETs also represents an evolutionarily conserved mechanism of host defense that is essential for infection control. Using a cecal ligation and puncture model of polymicrobial sepsis, Meng et al 59 showed that the dismantling of NETs in vivo by DNase in the early stage of sepsis progression is deleterious, resulting in increased bacterial dissemination and enhanced inflammation. In contrast, we have shown that delayed administration of DNase in mice subjected to cecal ligation and puncture is beneficial, resulting in a reduction of CFDNA-mediated coagulation and a reduction in bacterial dissemination presumably because the bulk of the microbes are already disarmed by NETs. 60 The findings of this study suggest that the CFDNA component of NETs not only traps circulating pathogens, but may also work in tandem with fibrin to prevent systemic dissemination of microbes by limiting plasmin-mediated fibrin degradation. Thus, understanding the balance between the beneficial and deleterious effects of a hypofibrinolytic state in sepsis is critical to the development of therapeutic strategies.
In summary, our studies are the first to examine the effect of CFDNA on fibrinolysis in the context of sepsis. Our findings suggest that CFDNA inhibits fibrinolysis in septic patients by impairing plasmin-mediated fibrin degradation, thereby identifying CFDNA as a potential therapeutic target for sepsis.
